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Science Gateway Services s

* Publish data on the web
— Create a www directory in your project space and put your data
on the web
* Build sophisticated web portals
— Build full stack web applications for your science at NERSC using
Python/Django, PHP, Ruby on Rails
e NEWT - the NERSC REST API

— Use the NEWT REST HTTP API to access NERSC HPC resources
directly from your web apps.

— Support for Authentication, Jobs, Commands, Files, Persistent
Store, NIM, System Information at NERSC

Gateway examples - http://portal.nersc.gov
NEWT — https://newt.nersc.gov
Science Gateway information http://www.nersc.gov/users/science-gateways/
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Example Gateway: Materials Project gV o

http://www.materialsproject.org

Home Apps Resources About References Profile for scholia@Ibl.gov :: Logout

MATE RIALS (& e.g. explore Fe203 or Li-Fe-O pd )
w powered by MOOGLE

PROJECT

A Materials Genome Approach

Database Statistics

30732 materials 3044 bandstructures

405 intercalation 15175 conversion

Accelerating materials discovery through advanced batteries batteries

scientific computing and innovative design tools.

We're hiring! gee our new opportunities for postdocs and web developers!

Materials =54 Lithium Battery > Crystal
* Explorer Yuat) Explorer Toolkit

e

Search for materials information by Find candidate materials for lithium Convert between CIF and VASP input
chemistry, composition, or property. batteries. Get voltage profiles and files. Generate new crystals by
oxygen evolution data. substituting or removing species.
- Phase Diagram it Reaction Structure

), App Calculator Predictor
Computational phase diagrams for Calculate the enthalpy of tens of Predict new compounds using
closed and open systems. Find stable thousands of reactions and compare data-mined substitution algorithms.
phases and study reaction pathways. with experimental values.

Find out more about our open Materials AP| and pymatgen library for querying large amounts of data.

Tutorials Latest News
MATERIALS Tub pymatgen v2.5.2
PROJEC TULE by Shyue Ping Ong - Feb 19, 2013

Version 2.5.2 of pymatgen has been released! Check out the change log at
https://pypi.python.org/pypi/pymatgen for information on the latest changes.

Press Highlights
The New York Times
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Traditional SQL Database Services L=

* PostgreSQL and MySQL

* Good For:
— Structured, Relational Data
— Mid-Size, <=several GB in total
— Transactional Operations
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MongoDB

* Key-value pair / Text database

* Good For:
— Un-Structured, Text Data
— Mid-Size to Large, e.g. 10 GB of Text
— E.g: for metadata that has ever changing schema

To request a MongoDB/PostgreSql/MySQL database:
https://www.nersc.gov/users/science-gateways/science-gateway-databases/
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SciDB For High Usability Big Data Analytic IRSzor

 Why? It’s painful to manage and analyze )
terabytes of data. Need a unified solution =% 3 i .
e

that’s easy to use.
 What? SciDB is a parallel database for

array-structured data, great for Terabytes
of:

\h B /¥ "
4

— Time series, spectrums, imaging, etc

* The greatest benefit of SciDB is: SciDB
— Usability: Use HPC hardware without learning Ei'gSt;E:»tleoi
parallel programming and parallel I/O. many nodes
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YEARS
Spark for In-Memory Map-Reduce al' o

Spark

Lightning-Fast Cluster Computing

https://www.nersc.gov/users/software/data-visualization-and-analytics/spark-distributed-analytic-framework

* Very efficient in-memory map-reduce data analytic
framework.
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RStudio Service(Beta) — r.nersc.gov
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enn RStudio s
Any NERSCusercan g0 <« o = Urnescon T )
to r.nersc.gov and @ File Edit Code View Plots Session Project Build Tools Help usgt | Sign Out
. . O - g - N A M -
login with NIM “X BNA: Goes
U /P d Untithed2® x O Untithed3* » 2 ==  Workspace History ]
sername/Passwor B SR T B e S B e v T
1  library(gclus) Data
Z dta <- ﬂ(“:<(1.3.5.5): A ] 32 obs. of 4 varigbles
3 dta.r <- abs(cor(dta)) ¥ get { geg col 4x4 chorocter motrix
4 dta.col < dmot.color(dta.r) i , o S LY
S # reorder voricbles s0 those o —
6 # are closest to the diogonal Files Plots  Packages Help e
7 dta.o < order.single(dra.r) % M Zoom MiExportr O Clear Al
8 cpairs(dto, dto.o, panel.colol
2 malnVariables Gréer Jariables Ordered and Colored by Correlatior
u 100 300 w 20 2
) S g
10:1 6 (Top Leved) ¢ R Scrige = drat ‘90 % i‘@- oﬂl :
Conmsole global/ul fu/usgt - ‘ "

> Librory(gelus)

» dto <- mtcors[c(1,3,5,6)] # get ¢
» dto.r <- abs(cor(dta)) # get corre
» dto.col <- dmat.color(dta.r) # get
» # reorder voricbles so those with
> ¥ ore closest to the diogomal

> 0t0.0 <- order.single(dto.r)

> cpoirs(dto, dto.o, panel.colors«at
+ moin="Voriobles Ordered ond Colore

>
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iPythonNotebook Service (Coming Soon) mgm

I P [y] . N (9) t e b 00 k Lecture_3_Scipy (autosaved) He2jell
File Edit View Insert Cell Kemel Help (@)
©O x & B 424 ¥ > H C | Makdown 4 Cell Toolbar: | None 4 Env:  npi8py27-1.9 4

In [6]: x = linspace(0, 10, 100)

fig, ax = subplots()
for n in range(4):

ax.plot(x, jn(n, x), label=r"$J %d(x)$" % n)
ax.legend();

In [7]: # zeros of Bessel functions
n = 0 # order
m 4 # number of roots to compute
jn_zeros(n, m)

Out[7]: array([ 2.40482556, 5.52007811, 8.65372791, 11.79153444])
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Links v

* Science Gateways:
— http://www.nersc.gov/users/science-gateways/
 Database Request Form

— https://www.nersc.gov/users/science-gateways/science-
database-request-form/

 SciDB

— http://www.nersc.gov/users/computational-systems/testbeds/

scidb/
* Rstudio
— http://r.nersc.gov
e Spark

— https://www.nersc.gov/users/software/data-visualization-and-
analytics/spark-distributed-analytic-framework/
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